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the other on September 14, that are nearly in the correct focus, 
and which show a considerable amount of fine detail. Some 
difficulty was experienced with the Thornton-Pickard exposing 
jshutter, which has not yet been entirely overcome. 

Since the appearance of the great group, September 3-15, 
several other groups of smaller, but still very considerable 
dimensions, have been seen, so that the present revival of 
activity has been by no means confined to a single group. The 
two principal passed the central meridian on October 28 and 
November 5 respectively. 

The figures given for 1898 are approximate only. 


Observations of Planet (433) (1898 D Q) made at the Royal 

Observatory , Greenwich , with the 30-inch Reflector of the 

Thompson Equatorial. 

{Communicated, by the Astronomer Royal.) 

Photographs of Planet D Q were obtained with the 30-inch 
reflector of the Thompson Equatorial by Mr. Davidson on 1898 
September 20, September 21, September 23, October 3 and 
November 3. An attempt was made on November 1 to obtain 
a photograph with the Astrographic Equatorial, but nothing 
was shown with an exposure of i2 m , presumably because the 
planet’s motion was so rapid (being about 50" an hour). 

The exposures given were 2o m on September 20, 20 m on 
September 21, 15 111 on September 23, two exposures of io m and 
5 m on October 3, and an exposure of 2o m on November 3. 

On account of the faintness of the planet (whose photo¬ 
graphic magnitude is given by Professor Pickering as i2 m 7 
about the middle of September) the reflector was used for these 
photographs as having more light grasping power than the 26- 
inch refractor, although the distortion of the field is greater. 

In all the photographs the planet was photographed near the 
•centre of the plate. Its position on the plate and those of from 
14 to 16 comparison stars were measured in the duplex micrometer. 
As no reseau had been printed on the plates excepting on the 
plate of November 3, a plate on which a reseau had been printed 
was placed under the right hand microscope of the micrometer, 
and was used instead of a reseau on the plate. 

The Eight Ascensions and Declinations of the reference 
stars were taken from the Ottakring Zone Observations for the 
Astronomische Gesellschaft Catalogue , except in the case of 
B.D. —-5°,5335 and B.D. — 5°,5349, for which the positions were 
derived from the Karlsruhe Observations and the Eadcliffe Cata¬ 
logue. Eor B.D. — 6°,5558, —6°,5567 and —6°,5568, the means of 
the Eight Ascensions and Declinations given in the Ottakring 
Zones, the Eadcliffe Catalogue for 1890, and the Karlsruhe 
Observations were taken. 

• 
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Nov. 1898. of Planet ( 433). 13 

Standard co-ordinates were computed from these, which were 
compared with the measures and linear corrections of the form 
ax + by-\-c and dx + e y +/ deduced, as in the reduction of the 
measures for the Astrographic Catalogue. The values of the 
constants for the several plates are as follows :— 

a b c d e / 


Sept. 20 

-•01232 

+ *01458 

int. 

— 0-I0I2 

— •01606 

— •01236 

ini. 

+08595 

21 

— •01227 

+ -01058 

+ 0*I9l8 

--01130 

-•01196 

+ 0-4692 

23 

-•01254 

+ •01360 

-0-4053 

— •01461 

— •01203 

+ 0-5714 

Oct. 3 

-01270 

+ •01504 

-0-2479 

— 01630 

- -01238 

+ 0*4729 

Nov. 3 

-•01253 

+ -01058 

— 0-85,08 

—-01081 

-'01147 

+ 0-5271 


The values of c and / are arbitrary and depend on the R.A. 
and N. P.D. of the centre of the plate assumed in the computation 
of the “ Standard Co-ordinates'’ of the stars. The unit in which 
c and / are expressed is a reseau interval, i.e. 5 mm representing 5'. 

When the quantities a , b , d, and e are corrected for differen¬ 
tial refraction and aberration, the values of a and e should be 
equal (giving the scale value), and the values of b and — d should 
be equal (giving the orientation of the plate). The following 
values of the differences a—e and b + d , corrected for differential 
refraction and aberration, are found— 


Sept. 20 

a—e. 

+ *00076 

b+d. 

— •OOI58 

21 

+ -00041 

— •00072 

23 

+ *00020 

—-ooiii 

Oct. 3 

+ -00040 

— •00126 

Nov. 3 

-•OOO34 

— -00023 


It is assumed that these discordances arise from distortion of the- 
held, the want of exact symmetry in the grouping of the stars 
about the centre of the plate, and the distance of the centre of 
the plate from the optical centre of the field. 

With the values of the constants given above, corrections of 
the form ax + by + c, do. 2 +ey+f have been applied to the measured 
co-ordinates of the stars. The following table exhibits the 
residual differences of the measured and calculated positions of 
the different stars on the four nights, September 20, Septem¬ 
ber 21, September 23, and October 3. 
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The means of the discordances, where there are four observa¬ 
tions, are ±o s *o202 and d=o //# 245. 

The probable error of one determination is therefore 


and 


± 0 S ‘0202 X 


±0 ,r ‘245 X 


^ 4 x *84 for the R.A. 


vi’" 8 * 


for the N.P.D. 


i.e. the probable error of It.A. is ±o s, oi9and of N.P.D. ±o / '*24. 

Two measures were made of each star and four of the planet 
DQ. Hence it follows that the probable error of the position of 
the planet would be 

± o 8, oi9 x = ± . o s, oi3 in E.A. 

and 


± o"’24 x “7== ± . o f,, i7 in N.P.D. 
v 2 


But as the planet was near the centre while the reference 
stars were distributed over the plate, it may be expected that the 
actual probable errors of the planet’s position would be much 
smaller. These probable errors do not include the probable errors 
in the assumed places of the reference stars. 

The following table gives the assumed places and residual 
differences of the reference stars used in the reduction of the 
photograph taken on November 3. 

The assumed star places were taken from the Karlsruhe ob¬ 
servations except for B.D.—5°,5452, which was taken from 
Schjellerup’s Catalogue for 1865. 


B.D. 

No. 

Mag. 

Assumed R.A. 
i8g8'o. 




h m s 

-4 

S 33 2 

8-o 

20 55 4875 

-4 

5337 

73 

56 1952 

-5 

544 ° 

8*o 

56 30-25 

-5 

545 2 

9 1 

59 23-33 

—4 

5355 

7-0 

21 O 10*96 

-4 

537 i 

8*0 

3 44-03 

-4 

5372 

7*8 

3 59-15 


Apparent Corr. 
to Assumed 
R.A. 

Assumed 

NP.D. 

1898 ‘o. 

App Corr. 
to Assumed 
N.P.D. 

s 

+ 0*02 

O / // 

93 50 20-2 

// 

4 - 1*9 

— 0*01 

94 3 i 54-3 

- 1-7 

+ 0-09 

95 3 57*4 

— 0-2 

— 0*12 

95 13 34-8 

4 - 0*2 

4 - 0*03 

94 46 6-4 

4 - 0*1 

0-00 

94 13 5*4 

4-0*2 

— 0*02 

94 18 24*3 

-o-i 


To the Bight Ascension and North Polar Distance of the 
planet determined directly from the measures corrections to 
reduce a star in the position of the planet from mean to apparent 
place were applied, as in the computation of “Standard Co¬ 
ordinates,” mean places of the stars were used. 

The following table gives the Greenwich mean time, corre- 
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sponding to the middle of the exposure, the Right Ascension and 
North Polar [Distance of the planet. 



Date. 

Gr.M.T. 


Apparent 

E.A. 

Apparent 

X. P.D. 

Log A. 

Light 

Time. 

Corr. for 
Parallax 

E.A. N.P.D. 

1898 


h m 

S 

h m s 

or rr 


m s 

s 

-U 

Sept. 

20 

9 20 

6 

20 37 32 43 

96 21 20‘5 

9*9400 

7 14 

+ -08 


21 

8 39 

i 7 

37 764 

21 I2I 

9-9430 

7 17 

+ *0I 

— 8'S 


2 3 

7 49 

1 

36 26 31 

20 43*9 

9-9492 

7 23 

-•07 

-8-4 

Oct. 

3 

7 58 

14 

35 S 9 ' 4 S 

13 59 3 

9-9811 

7 57 

+ •02 

- 7-8 

Nov. 

3 

8 15 36 

21 1 4-25 

94 47 52*3 

0-0747 

9 5 i 

+ •16 

— 6-1 


The resulting corrections to the Ephemeris given by Dr. 
Berberich in Ast, Each. 3517 are :— 



E.A. 

X.P.D. 

Sept. 20 

s 

n 

+ 7 ‘ii 

+ 9 'I 

21 

+ 7-86 

+ 99 

23 

+ 9*04 

+ 10-5 

Oct, 3 

+ 16*94 

+ 10-2 


The accurate Ephemeris is not continued to November 3, the 
date of the last photograph. 

An approximate ephemeris from October 4 is given by Dr. 
Berberich in Ast. Each. 3521, the resulting corrections to whick 
from the photograph on Nov. 3 are :— 

E.A. N.P.D. 

s / 

Nor. 3 +52 — 06 

Royal Observatory, Greenwich: 

1898 November 8. 
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